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phenyl. In formula (2) Rj, Rj, R3, and R4 are the same as in formula (1). 


(57) Abstract: A modified 

polyphenylene ether resin which is a 
product of the reaction of (A) 100 parts 
by weight of a polyphenylene ether 
whose backbone comprises structural 
units represented by tlie formula 
(1) with (B) 0.01 to 10-0 parts by 
weight of a modifier selected among 
a conjugated nonaromalic diene 
compound, a dienophile compound 
having one dienophile group, and a 
precursor for the diene or dienophile 
compound, and In which the number 
of transition structures contained 
therein represented by the formula (2) 
is smaller than 0.01 per 100 phenylcne 
ether units represented by the formula 
(1). The resin is sufficiently functional 
and has a satisfactory balance 
between color tone/appearance 
and heat resistance/mechanical 
properties. In formula (1), (Ri and 
R4 each independently represents 
hydrogen, primary or secondary 
lower alkyl, phenyl, aminoalkyl, or 
hydrocarbon-oxy; and R2 and R3 each 
independently represents hydrogen, 
primary or secondary lower alkyl, or 
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(R,. Rjx Rax R4«x ^ 1 i:l5|«{c;^^$n-5o ) 


wo 01/81451 


PCT/JPOO/02645 


1 

m m 9 

5 i^m^m 
10 ^mi^m 

^Jx.{^. 3 - 5 2 4 8 6 ^^m. i)^m^^W> 4, 654, 405"^. 


wo 01/81451 


• 


PCT/JPOO/02645 


2 

i¥:mmmm4 , s s s , 3 9 63-5442 s-^^a^tzti. ^ u 

15 *@#|!F^5, 15 9, Q 2 1 ^\z\^. -m^i^mmm^^-t ^yf-') y 

ai7!)5s mm(Dm^M\^^&. 1 0 o^^fe d 0 . 1 8^iu±"^$>^©tc:^bTs 
20 ^ti-^mb 3g b#iii loo^^fefjo. 0 1 ^^-^ typ$ijT- -ep t^n^ 

b 7?P U 75: ^ ^ C(Z)j$f^-C'(i. 7 U-X^^Si^D7lb#'(i 1 0 O^^fe i9 
0.01 ffi*^t^J?©J bfcmHg'fb^n:^;;^ U 7 x n b > 31-5^ ^ c 


wo 01/81451 PCT/JPOO/02645 

3 

^i^ti^^mi^X'it. -fell • b-ce5c#*^^ ^ % 0o> mm^Rv^mm 
5 m ' ffi-ecQPn^MAs^ xfis -fell iJf^miiir^ffi • mmm^cD 


^ 0^ ® pa ^ 

1 0 0 Sfigp (B) S]^i:^:^>'fb'&tJs 1 7 ^ 

20 HuiEi*:J: D ilJR^ tL-S'^tt^J 0 . 0 1 ~ 1 0 . 0 gg|fi5 h ©S^&^^tf-e ^ i9 

x-m.^ t\,^m^mM(D^mm.ifi o . o i m^mx^ ntz^- v y ^ — 


25 



wo 01/81451 PCT/JPOO/02645 

4 



(Ri^ RgN R3^ R4}is 1 ^ IslilJz:^^^ ni> o ) 


^ BJi S ^ M r ;t ® S ^ o ff^ 

1 0 0 «Mai5{c>t* bT. (B) j^v-fb^^s 

J^y7'f;V»<£*-r^2^:n.y7'f ;i/ #J X tl 5) © j:: > X fi ^ 7 

;i/'fb-^t)©t5IE#;<t t) mn^ti^^\^M 0 . 0 1 ~ 1 0 . 0 MiSBi: A^HJiS 
ji — 5^;i/a.->y h 1 0 0 mi^M h X . ■!t's V y :^ — U > — 7^ ;i/ ©^-fej^ S i: # 

X ^ ti^ (5^ 2 ) xm.^n^m^mM(D^mMifi o . o i m^mx:^^ %<dx 
^ e. ti^ 2 ) n-2)te^^3i®"^*fi3!)^ o . o o 5 m^mx^^ * © 


wo 01/81451 
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5 

:^mm (D ■!r^ V y - V > — (A) iifix Ta3 (^1) (D^mMM^^ 


15 



a^^t-o ) 

2^%BJ<D7KU7:ii — bVoi — (A) {i. 0. 5g/dl, ^'nD3f;;i'A 
i§ ffl 3 0 °C -e iij ^ f jItc S $f ^ b < {i 0 . 15-1. 0 d 1 / 
25 g®lsla^ .i;Di?7^b<{iO. 20 — 0. 70dl / g ® 15 IS § S-^^ ^ 

:^mBM(Dyr^ V y > :J^ — y=- )V (A) {iM^fi^t-tts (2, 6--:^^ 

4 - y :^-U > :3^ — y^JV) s ^'J (2-^5^>'l'-6--7x::i;i/-l, 4-7:^ 


wo 01/81451 
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6 


^ -5 o 

:$:^0J®7}1U73i^lx>ji — (A) O ffe O :Br fi*J ^ i: LTx 2 , 6 - 
^ 31 y — 7 :n ^ 2, 3, 6 - h ^) ^ ^ y 

5 ;i/-^2-^^;i/-6-:r5^>>i/>'aiy— i: ©tta-a-#:o J; -5 ^^Jt U 7 

±iB©*^0jO7K U 7 xr: 1/ yx. — y^}V (A) ®dt>. 4^ 'J (2, 6 - A 
- 1 , 4-73inb>:t — 2, B-S^^^^^l/^aiy— ;i/J:2, 3 

10 (2, 6-S^^5^;i/-l, 4-73irLb>:L — tf^iio 

:$:^0JT-ffiffi-r-5:^ U 7 :c - i/ (a) ®^ji^^©«»JJ:U-r. 

mni^m 3,3 0 6,8 7 4 -^0^,^ffi«i3®®^-ffli^ h T ^XDr/Vr^vy^ 

15 y.^mmii \^xm^^. 2, 6 -:3p>>i,y _;i^$^<tia-gi--r^;5r^As$»^o 
^a#i^^ 3,306,875-^^ mm 3,2 5 7,3 5 i ^:t5^v^mm 3 , 2 

5 7,3 5 8 l^^a^ 52-17880 43 J; Z>' It H B§ 50-51 

1 97-#i5J;t>'ID63-l 5262 8 -^©^i^^^JciiBm^ t tJ^ U 

:7 31 :^ b — (A) ©M?i^^ L T §f ^ U V> o 
20 2^^0J6D^ U 7 31 - b (A) 05fe$8g^3t{i. TIB (^3) (Dmm. 


25 



(^3) 


C^^. Rl^ R3^ Rif*- ^ ti BU f B (^1) f3 45(:)-^Ris R2^ 

R3N R i iimm\z:^m^ ti^ o :i 


wo 01/81451 


PCT/JPOO/02645 


7 

H CH3 


City's Rs' {i7Km^fettT;i/^;vS>&^t>-ro D 

X'. 2, 6 - p< :c y — ;i/^^-fb:5!j «y r U > ^■'S/i&-r ^ A^ — -e^J i: b 

-c ^ t:^ ^ ti ^ o 

15 ibti^o 


T ^ ^ o 

-fbP^±^js uvqsjR^Jx WMr^f^m. mMs y&mM. n-^ V ^-mmm. 

:$:|6 0^-effl ^'^-t^^J (B) {is *t=fS^^^#i!^^:^ ^ >'fb^'^s 1 fH © ^ ^ 


5 



CHaNRsRs" 


20 
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8 

;v-fb -^ti o tulg# J; !3 ^ ti -5 ® t- ^ o 

:^mmt!m\^^^^i^M (b) it. ^^i^w^mm^J^^yit^m. im<D^j:r.y 

> T- ^ ^ o 

10 ;^ — — MiiS (^^J;t{^sFieser and Fieser©Adva 

need Organic Chemistry, New York, 196 
3, 206-211 -^-i^#BS) iz^\^X. iznm-r ^ Z. iit^Rimtj:^ 

15 i; :n y 7 )vi\j^m(DM^ tj^mits V b ^ ^ K , N - T ;i/ ^ ;v b -r ^ h* . n 

. 2-p<5^;i/-l, A:-i--7Y^jy. ^ V i^i^J\^ ^ ^ ^ V h . V P 

^^mmx-m^^ ^^^M (b) izm^^^^n^. v:s:.yx\tv:^^y-( 

'fKCMethandic Anhydride). U> if ^ „ 

■^m^cn^i&n (B) i: bT$f ^ b < fflVN^ti^ *)0{i. -astS'^:Rt>\ 

^ U 5^ ;i/ p< ^ ^ U b — h ^ ^ C i& T ^ L V> o 


wo 01/81451 
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9 

7ji^i/>3i — (A) 1 0 0 sfisstc?* UT^ 0. oi~io. oaggp 
(B) *^o. 0 1 fisgp7fe?ioJi'^s ttia®a>{)5^+^-??feSo 

. i~5. omm^commm (b) ^m^v. s;;£-rs c i: a^^?^ bv^o 

10 ^^^3. V y > X. — 7- )V (A) lOOSaSMZ^bX. O. 2~3 

. omm^ommM (b) ^^g-^b. ^s/iS^i. :i i: >?)^ck ?) $f * bv^o 

ifimtay) b^liife) s ^-ffi^tifcTlt Vy > :t-7^;i/^JigM® 

V§iS^t3^?gt4(Z) ^ ® f ^ o 

*^0^-e(i. ^14^ fife ij 7 :c - b > j,_5-;v^Jjg 5 g c|3t3#^$tl^. 
20 ^ 5 0 jumliA±(Dm<^<Dmit. ^14^ nfc^ "J 7 :nr^ Ix >:ni-7";i/m)3i 5 

g^SOmlCD^n D 7js;i/ A b. 3 ©vg^^ ^tlK <^ ffl v^ T iijil b. 

:$:^0^-e(i^ 5 gtt>tc:-^^^tii)Mtl®^:{)S 5 0 ^J^^TT- § ^'14 ^ ti fe ^1^ 
25 U 7 :c - u — 7^;V;^fl|ASMt::$f ^ bV^o 

*^0^T*«. 5 gff 1 0 ^art-fe ^^tt^nfcTjf 


wo 01/81451 
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10 


y -7 ^ )lit^<^. :i ti ib (D > JLit-y >^ 7 -f it tJ © BU <t t) 

iiw^n^^-t^^j (B) 0. oi~io. 0 sagp h©s*£;^figtj-e^ § c: t 



H 


CH2NR5R5* 




wo 01/81451 
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11 


( (5^6) fzjjvNT. Ri. (5^:1) tmmiz^m-^ ti^o ^ 

(A) t^^M (B) ast'^ -;i':;^-T;v^5'*-S/;SLfc/S^{3 j:oX?*^^ti 

(B) ©Mm^:: «fc o r § o ^fex R7^ Rax R9 

^ U 7 U — (A) t^^M (B) i: H /iS ^ 
(^7) © V i:^*;i/4'F^M5ghi^i4^J (B) i:®^Ji&®^^g^^# ^ e> 


( (1^7) iziJv^T. Ri. R2> R3> fix i:lsl»t3^^$n^o ^ 


25 ( (iS; 8 ) i3i5VA-r> R 1. R 2x R 3x R 1 (^7) tmmi^:^m^ n 

^tz. (^8) (DRj. Res R9. Riofix -tH3 (^7) 
7 ^ri u >:3i-7^;u (A) h^14^J (B) -5 :ti ;i/ S b ^ {3 J: o T 

ni) ^ ®T-fe > ^-fs^j (B) (Dmmj^^^-oxmf^^ o mtz. Rj. Rs 



15 



H R7R8^9 


(^8) 


wo 01/81451 PCT/JPOO/02645 

12 

^L>>!PO|PS^©j:b*Nc/NoA^l Jil ± ^ 14 ^ ;t U 7 :ii n > :c 



^^1-o ) 



(^6) 


( (^6) ^3^5V^T^ Ris Ras Rgs fi. (^1) il^^^Z^m^ tl ^ o ^ 
R7S R8^ Ros Rio«^ ±BB (5^5) ©^tat® ij 7 - 1/ 

;i/ (A) Ji'^tt^J (B) ;?)^7"'f-;^;^-7';l/^'-SJ^^bfe^m^3ctoT^^$ 


wo 01/81451 
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13 

<h(DX'^ ^ . ^ffi^j (B) (Dmmiz^^xmtsi^o ^tz. Rj. Rs. Rs 


10 ( (5^ 8 ) j3V^T^ R i> R 2. R 3x R 1 

i.o ^fcs (5^8) ©R7> Rbx R9^ Riofis ±HB (^7) (Dm^tcD^^V 
7 ::i^L/ > ji — (A) ii^tt^iJ (B) bfeismi-<fc ot^* 

^$n-5^©T-feDs ^tt^J (B) J: o-C ^fes Ryx Ra 

. Rg. Rlo{i^ ^n^tL^iJiLtci^-^U}^;^ t^^^i>K«^i-e$)■^•r^)cbv^o ) 

15 ^-tt^ tlfe 4^ ij 7 ^ - U > j: — VNTs ±13© N c i: N 

o Oib^N c/N o 2 JiA^-C'feS^t^^tl/r^ U 7 :n - > 

0^ ® $nfe^U y aL=.U y — )\^mnB {3 i5 V^ T s i:t ^ N c / N o 
20 ffl tl ^ o 

2|s:^0^©^'ffi$ nfeTt? u 7 V > ji — 5 0 °c 

~ 2 6 0 °C-e* !9 ^ ¥i^3|Hi@5i>^ 3 . 0^m~l. OmmO^W^S^' — >fc»t©*)®As 
0^ *5 T > i: . 2 7 °C $) o 

) h^tt^J (B) ^i35^^cs^&■ri,:li:*^-e^^cv^o 



(^8) 


wo 01/81451 
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14 

re - >3i — (A) i: b•rfflv^ i» :i i: >b5$?^ bv^o 

Journal of Polymer Science, Part 
5 A-2 (6) 1141-1148S(1968^). European Po 
lymer Journal (9) 293-300^(1973^)^ Pol 
ymer (19) 81-84M (1978^) tai^ifi^^o 

:$:^B^T-fi> ir^ ^) y jL-v y — )V (A) (DmM.\t. (A) l^^f^S^M 
^^SM^fitf- (D S C) (Dm^\Z-jQ\\X. 2 0 •C/:9-T?#St-i) J: ^tc^f^ 

-5 o 

^ ^ ^ § t3 {i ^ 0 ® ^ IS © ?a 1! ^ « $ tl -1) o 

15 (A) {is »^^fc^^UT^i^t^S^^••^7^$^-;|^®^)©-e^ >{p. 

oil[;^>?)Jl 5 0"'C~2 6 0*'C©;K'J73inu>ai — ^;v-e^^Ci:>bs$f^b 

5}t g 7 :c - — 7^;i/{i^©a-a-x^-efflVN^^^i^As^ U v — cj^tzM 

20 7}f i; 7 >^-5";i/©^^iKi: u t . -e?!! ;i « h j:: > . o -^i^ u > 
s m-:3ri^l/>> p-^iyi/>. 3i9^;i/'<>-l2>. ^DD5i^;i/A^tr$)^o * 

^«S:^in-r ^fo ©-ett^l/^7?)S^g^xgt•ffll^fe^^^^E>6S4^ u -^ — ^^zWiM^ 

25 o 

^©^H«J^3^^^ASi^:ab:&V^)l^^i:{i. ^';73irib>:n.^5^;V(A) ^5^ 
^S6tJf3|l^©)t^.^^^*,. :^ty7iiiriu>:n-7^;i/ (A) © ffi! BJ Si 31 
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15 

(A) (DBf^it 15 0~2 60 'C-^^^c:: ti^ti}^. LV^„ Mi^t^^ L < it 2 0 
0~2 6 0''C■r-&D^ 2 4 0~2 6 0 °CT-^i)ili^>?)^^i6r$fttV>„ 

5 V^o 

(AH) 2 J / g Jii±'T?$) ^ J: >b5*f * LV^o 

10 iicDP§> ij 7 > ji — (A) h^iS^J (B) t^^tjizmmi.x 
!^J^^^i^mT ^ MMm(Dmmiz ^ l?. ;jty:7i^i/>ji — (A) ®fe 

*^0J^3i5v^r^M;^s^g^A5 1 o o ~ 2 3 0 V(Dmm-^$> ^ c ^ l < 

. ^^Jit^Umti^ 1 5 0~2 0 0 -C©«aHT'$)i>Ci: ^b^^A^t^F* bV^o 
15 2^^I§C*5V^-Cs U 7 b >ai — (A) il^ffi^J (B) OSjSB#© 
EEtjhLXit. 0 — 2 MP a ©$BHfc$) J: *s$f ^ b < ^ O-lMPa®!! 
H 2fe :& :i h T $f ^ b o 

§1 i: b -r K ;i/ K ^ -I" ■v-^&M v^s^i-r ^ i: uv^o 

25 S JiS^ i:bT^>i^i;i/5^1t— :^'J:7inb>j^ — (A 

o 


wo 01/81451 


PCT/JPOO/02645 


16 

;i/ ^ ^-b-— u 7 >ai-7^;i/ (A) t^^M (B) ^u^iy. in 

10 § -5 „ 

y^mm(Dm^^ ntz^> y j^-i^ y:j^~y^)\/mmit. mu^^izmn. ^© 
^^^.m-r ^ ^ h AST* ^ 

20 2^^B§©^tt^ tlfc^ ij 7 1/ Jit «J T $ K ^ Jjt 'J ^ 

> mtzit. -^r^ - :3 y y V itmn • a^^Ss ^mm^m. ^©m© 

o 
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17 

^ h% Tjt «J J: LT:^^* V^-Tu ^ its - ^ 

A-l : 2, 6-i^p<^;i/7:n y -;i/<&^<ba^ bTt#fe3l7nite^ 0.54® 
10 5j?U (2, 6-i^p<^;i/-l, 4 - y :j^=.]y> :x. — y^)V) 

A - 2 : 2, 6-i^^5^;i/7ai y — ;V ^-fbS-^ b "C t# 5a7U*fi 0.31© 

:1tU (2, 6-i/*^^;i/-l, 4-7air:b>j: — 
SIJ(B^?!i:S:t>*it®^^?iJ-C'a^>J®^tt^J (B) *fflV^feo 

B - 1 : M:^-^ l^-i >M 
15 B - 2 : 7 

B-3 : h* 

B-4 : -7 ym 

B - 5 : ^ i:^ ;i/ ^ ^ P — h 

n f a 22: ?>* J± ti? -e « ^ ffi ^ -e m <^ ffF « b o 

20 ;j?i;:73i-i^>3i-7^;i/ (A) 13 ^bs ^H^^SSiftiSth (DSC) (DM 

h yum^m)^t b^o 
;iiU7rn-b>ai-5^;i/ (A - 1) (D^um.-mmm^'^ yits tf-^ 

=l:^bs 2 5 Q-CT-fe lIl^iftAHti 2 0J/'g-t"^ofe„ 

25 Til i; 7 3. - 1/ >:n-7^;i/ ( A - 2 ) ©?ajK-^^S^-7 7 tt^ CD tf-<!7 
$:^bs 2 4 5 -Ct-^ t) s ^^1^ A H {i 2 2 J / g T* o o 

:1t>j73i-l/>3i — (A-l) i:7}?U7:iir:^>3i — (A- 

2 ) (D^mn^(Dm^^n^rzo ^o^m. t^v y :^~iyy:i^-y^)]/ (a-i 

) (D^^nmit 5 0>um^ 5ttiJ-7:iir:l/ ( A - 2 ) CD^J^iiMtt 2 
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mmm i 

T^Vy > ( A - 1 ) 1 0 0 g t^^M (B - 1 ) 2 g i^mm 

5 mUlzx. ii:x^Xn^m\.X, 1*1^^ l O mmH g ^T-MBEt^ Ufe^t::^ 

mm ' mmmmmiz. m^i^ta^ (a-d . (b-d ^jt^ufco 
m^izmtz {A - 1) . (B-i){i. 0. 1 RTfs 0. 0 

10 2 g -e * o o 

^ u — y'^mm.i^. v~-^(Dff^^m (c - i - i ) ^umi^tzo 

15 F^^^ ( C - 1 - 1 ) fi^Hltl^^gA bTV^:&:^6^o;to 

F^^tl (C-l-l)CDMffi{is 10 1. 1 gX'^-^Tzo 
[^^m (C-1-1) ©at>©5 Og^l 0 OmlCDT-feh >T'^$fe^ b. >?f 
^^7^;l/^S'-:&fflV^"C^!glJbfeo 

ii®^f^^ 5 Hi^D^gbs ^^^^nfcijfe^tj 1 {D- 1 - 1) Rxfs mmi 

20 ( E - 1 - 1 ) ft „ 

:tfx^n x' h A:9-w bfef^m. mmi (E - 1 - 1 ) ^iiz^^n^^^ 
m (B - 1 ) 0 . 3 gx'^-ofzo 

1 (D - 1 - 1 ) ^^rnvtz^m^ 1 (F-i-i)>(pe>2o g^ijt 

\ytz%(D^4: Oinl©:F-fe h >'T?^5fe^t bs ^ 7 ^ ;i/ ^ — S ffl T MS'J b/t 
25 o 

5 0^(9 Tib ^ ^Jfc^^ tl/^:^5fc#% 2(H-l-l);Rt;f. 
(G - 1 - 1 ) ^f#fco 
HT^^U-^Y bfei^^s 2 (G - 1 - 1 ) i3^^4^J (B - 

1 ) fi#sn-^:v^:^*^-^fe„ 


wo 01/81451 PCT/JPOO/02645 
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1 (F-l-l) 1 g^l^iffl|A^e.5j^ >J 7^ h ^7 D nji^U >>^— 

ruy^^BM^m^^. 1 0 mp a-c-BEiSfigff^ b 7 ^ jv2^ (1 - 1 - i) ^mtc 

o 

5 |qI^i©S#"t-s 7}^U7:c-Ix>3i — 7=-;i/ (A-1) 7^;VA (A-1 

- 1 ) ^ntzo 

m^ntzy ^ )y (i-i-i) s (A-1-1) ^n^ni3ov^t. 

10 . ( I - 1 - 1 ) tcM-r ^ iSil^r- tts 1 7 9 0 c m-Ud. 'J 7 31 b > ji — 

(A-1-1 ) ^3M■ri)^aIj^■r■{i^ 1790 cm-'® t^— ^{iMiJ^n^*^ 

^ ^ . ^!^;^ 1 (F-l-l) s y ^ (i-i-i) ^ 7^;i/A (A 
15 - 1 - 1 ) ^n^-n® STk^-fb^ n u-Tt-s)]/ i.mWL-^i'^f^ b. -?-n^"tLt3o v^•r 

N M R ^ ^£ o ;^ o 

1 (F-l-l) ^3-^^.^-t«^ (j^9) ®^>-lf>^®3, 5^u®^ 



(^9) 
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7 ;i/ A ( I - 1 - 1 ) {covN-r {is i^9) x-m^ n^m^mMiz^Mt 

>-fe* >;^© 3 , 5 ^(D^ Kiz&^-r ^ 6 . 9 2 p p m© l^— ^ ;?p*5S^^ n 

, 3CDt — (5^1 0) -r^m^n^^m^y-^y^cD 3 , 5 ' mz^^ 

T^G. 4 3 p p m© If— ^ CDSa ^©l:bi«*^ 9 ) (Dm^MMi^ . ( 

5 ^10) o^m^M loo^tc^b. 0. 00 4mtmvi^tirzo 

^ntc^Us ( A - 1 - 1 ) ^3o^^T{i^ 9 ) T-*$ n^te^a^t ^3 s 

^T^^>^>M(D3, 5 &:(D ^ HiZ^^-t ^ 6 . 9 2 p p m®;*^^ Jfe t^ — ^ 

0.11 mtm^-^ fifdo 

10 ^e>t3s NURm^cD^mHi''^. TIB (^11) ©^it®i®iJN c ^ i 
2) ©MjitOiSiStN o ©J:b*N c /N o 2 . 5 f o „ 


15 


20 



(^11) 


^ (^1 2) 

^mum.^ 2 8 0 'ctcis^ Lfc ru:^mmm^m\>^x. i ( f - i - 

25 1 ) 2 0 g <^ 7* b bs 5 0 X 8 0 X 3 inm>k:0^1S)i:^gg?f^#: ( J - 1 - 

1 ) ^^f feo 

USS^^iJ 2 

;K'J7:c-U>:ii-7^;i/(A-2) lOOg t^^M (B-2) 2g:g:ffiV^ 
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mm • Mm«i^Bt{3, m^izmtz (a - 2 ) . (b - 2 ) ^n^n. 0 
5 7.izxti. 5 ^mm.t o ^-^^ ^'-^(Dp^^'m (c-2-i)^ioi. e 

2^ 1 ( D - 2 - 1 ) ^ 1 ( E - 2 - 1 ) . 1 ( F - 2 - 1 ) 4 9. 

4g. :&t>\ ii?-^2 (G-2-1) ^tmtzo 

10 1 (E - 2 - 1 ) . :5^t>\ 2 (G-2-1 ) ctilZ^^tt^^'t^Sy ( 

B-2) {±s ^n^nO. 3g. RXJ^. OgT"$)ofeo 

^m^j 1 tmrnomi'^X'. ^mm 1 (F-2-1) cfcDs y ^ ;i/a ( 

I - 2 - 1 ) # 7t o 

( I - 2 - 1 ) iznt ^m^'^^m^-xit. 1 7 s 8 c m-uc. ^jn; -7 
1 tmmiz. ^m^m.mi^ ( j - 2 - 1 ) ^fty^o 

mmm 1 tmmi^^mm 1 (F-2-i)t7^';i/A(i-2-i){^-ov> 

6. 9 2 p p m© t^ — i: 6 . 4 3 p p mO t:— ^ CD®^ i: ® Jt® A* ^> . ( 

^10) o^mmM 1 0 0 fitc^-r 9 ) (om^mMommts ^m<^ ( 

r-2-l)T"(is OflaT-fet)>7^';i/A(I-2-l)T-ttx 0. OOSffl 
25 mMM 3 

;J^>j73i-L.>:n — (A - 1) 1 0 Og il^-lt^J (B - 1 ) 2 g 

MflE • m.mmmm\Zs i^^fcmfe (a - i ) . (b - d ti^ ^n^-ns o 

. 0 8g. ;at>-. 0. 03gf$)ofeo 
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to I.. ^"^^ ¥-^(Dnm^ (C-3-1) ^10 1. Ogf#7S:o 

F^i^tj ( c - 3 - 1 ) ® a *>© 5 0 g njte^j 1 ^ nmomi'^-^s 
mi (D - 3 - 1 ) . m.m 1 (E - 3 - 1 ) . m.mm i (f - 3 - i ) 49. 
5 0 g. :&t>\ 2 ( G - 3 - 1 ) ^t#feo 

iiM 1 ( I - 3 - 1 ) . StJ^s ii?S2 (G - 3 - 1 ) c^tC-^^ni)^^^] ( 

B-i) it. ^n^tio. 4 g. ogr-^ofeo 

MC. ^Jfe^S^J 1 ID^CD^f^T'. ^M#J 1 (F-3-1) <tD. y ^ ( 
I - 3 - 1 ) ^fffco 
10 ( I - 3 - 1 ) {^^-r ^5fn^^7fci!l^T«s 1 7 9 0 c m-'C. U 7 :c - 

- 3 - 1 ) -^mti. 

'mm.m 1 tnmco ' H-NMR^^i:^«f©^^^ 1 0 ) ©^m^B 1 
15 0 o^tz^-r^ (i^ 9 ) (Dm.^m'B.ommt. (f - 3 - 1 ) t-j*. 0 

fflt'^D^ :7^';i/A (1-3-1) T-ti. 0. 0 0 4^ ii^^ff^ nfeo 
^3£«?S4 

:;J^ >; 7 :c - >:n — ( A - 1 ) 1 0 0 g tM'&n (B - 1 ) 2 g <&fflV^ 

20 MiE • J^^l^aifc (A- 1 ) . (B - 1 ) ^tl^tl> 0 

. IgsI^tJ^s 0. 03g-C$>o/to 

a "i;^-)!^©!^^!^ (C-4-1) ^10 1. 2 snr^o 

n^m (c-4-1) ©^t.©50g*^e>. 1 h mmouf^-^. m.^ 

25 #Jl (D-4-1) s ^y^l (E-4-1) . m.m.m 1 ( F - 4 - 1 ) 4 9. 
0 g^ St>\ 2 (G-4-1) ^ntzo 

m.m. 1 (E-4-1 ) . 2 (G-4-1 ) fft-'^^n^^tt^j 

(B-1) ^tl^n. 0. 3g. Og-C25ofco 

^J(g^?iJ 1 t |5l«©^#i!^ ^^i^ 1 (F-4-1) J;D> 7^;VA ( 
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I - 4 - 1 ) ^mtzo 

( I - 4 - 1 ) izMt ^^-^^^MMX-it. 1 7 8 9 c m-HZs tII 'J 7 31 - 

5 - 4 - 1 ) ^mtzo 

mmm i }imm(D'K~-NMRmMtmm(Dmm. i o) co^mmm. i 

0 om^zMir^ (5^9) (om^m^cDmmit. ^mm (f-4 - d -ct^. o 
fliT-feDs :7^;i/A (1-4-1) 0. 003 mtmm ^ntz. 
mmm 5 

10 ;i1 U 7 31- b > ( A - 1 ) 1 0 0 g il^tt^J (B - 1 ) 2 g 

ms. • ^«emB$lw. m^t::ttife (A-1) . (B-1) fi. ^tv^tis 0 

. 1 :sT>\ 0. osgt-feofeo 

15 ho V-^(D\^^m (C-5-l)<&100. Ogfffco 

rt^ti (c-5-1) ©^-^©5 og>?p?>s nm^j 1 1 mmomi'pr's 
mi ( D - 5 - 1 ) . mm 1 ( E - 5 - 1 ) . i ( f - 5 - d 49. 
3g. (G-5-1) *f#feo 

1 (E - 5 - 1 ) . Jfct>\ 2 (G-5-1 ) ff t-^^tlS^t^^J ( 

20 B - 1 ) it. ^n^n. 0 . 3 g :s t>* 0 g "t? -3 o 

HJS^aj 1 i:N1t©^#fs 1 (F-5-1) ctDs ( 

1 - 5 - 1 ) t# o 

( I - 5 - 1 ) izMT^m^^^m^X'lt. 1 7 9 0 c m-U3, pjf U 37 ^ n 

25 iij!6^?!i 1 tmmiz. mmoDm^n^-^. ^mitM,^ti-f3^^^^u^^mi^ ( j 
- 5 - 1 ) ^mtzo 

mmm i mmo' h - NMR^a^h^^f (^ i o ) ©^is^^g i 

0 omizM-r^ (5^9) ( f - 5 - n -c-«. 0 

. ooiiHt'^Ds y ^ )V2^ (1-5-1) t'ti. 0. 006^iJ:^w^tufe 
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o 

mmm e 

■^.Vy:^=-U ( A - 1 ) 10 0 st^^M (B - l ) 2 g v^ 

5 ms. • mmm^mi:^. ^^izmtz (a-i) ^ (b-i) it. ^n^n. o 

toV. ^W^'-Tbs^TM^bfel^^tl (C-6-1) ^99. Ogmtzo 

nm^ (C-6-1) (Do%(Db 0 sfp^. mmm 1 1 mmomi^px-. 

10 1 (D - 6 - 1 ) . mm 1 (E - 6 - 1 ) . ^^J^ 1 (F - 6 - 1 ) 4 9. 
5 g. ^^t>\ ^^?S2 (G-6-1) ^ntzo 
^m. 1 (E - 6 - 1 ) . :&t>\ ;i:f^2 (G - 6 - l ) ^'t^^^tiS'^ffi^J ( 

B-i){i. ^n^n. 0. ig:at;fOgT'^ofeo 
Mtwx uste^a 1 tmm<Dmi^'^. ^mm i (f-b-d <tD. -7^;i/a ( 

15 I - 6 - 1 ) <^ o 

( I - 6 - 1 ) izMT ^m^^^m^-^it. 1 7 9 0 c m-'{::. ;K U :7 :x 

- 6 - 1 ) ^mrzo 

20 ^SSfD 1 i:P)»CD^H-NMRS!l^i:^W®^^s ( 1 0 ) ©^M^Jg 1 

0 offlii^-r^ 9 ) cD^^a3g©fliife{i. ^mm (f - e - i ) -t-tts o 
. oo4fliT•$)!^^ :7^;vA (1-6-1) -r-ji. 0. 00 amtmm^titz 

o 

it^^?y 1 

25 V y :^ - U > )]y i A - 1) lOOg il^lS^J (B - 1 ) 2 g ^ffllA 

^ mmm i i: i5i«®m<^-e^ mmm^\.rz:t~ v ^ u-y^iz^rnvtzo 

mm • ^^arn^ic. m^izHstz ( a - i ) . (b - i ) ^n^-n. o 
. lg^:st^^ o. osgtr-i^ofeo 
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t d f^m<^ ( C - 7 - 1 ) ^mtzo 

rt^ti ( c - 7 - 1 ) -t- V ^ v-y^^iznmi^. m t) tmrotmm-^ 
F«u^ti (c-7-1) ©at.®5 ogA^e.s 1 ^1 i5i^ffiS#T?s 

5 tJ 1 (D - 7 - 1 ) . 1 (E - 7 - 1 ) s 1 (F - 7 - 1 ) 4 9. 

eg, ]Sfct>\ i«?«2 (G-7-1) ^^ifeo 

^mi (E - 7 - 1 ) . 2iz>\ iirs 2 (G-7-1) ^iz^^n^^mm ( 

B-1) (i^ ^ti^tls 0. 2g:5:t>"0gT'a&ofeo 
M^c. 1 J: |Hiit©«#T-> :7 ^ ;v A ( I - 7 - 1 ) ^^#/to 

10 ( I - 7 - 1 ) tc^-r :g>5fF^^7te«!l^-e{is 1 7 9 0 c m'Uz, U 7 

^M^j 1 1 mm(D ' H -i^MRm^iimm<Dmm. i o ) (D^mmm. i 
ooi@{3?^-r^ (^9) (Dm^mm(Dmmt. $^mm ( f - 7 - i ) t-tts 0 

15 . 012i®T"feD. 7'f;VA (1-7-1) -e{i> 0. 0 2mt ^ntca 

ttmm 2 

5}^ij7x:=.lx>ai-7^;i/(A-l) 5kg (B-1) lOOg^^ 

Z S K - 2 5 ga^f m^Sffl VNTWtlirSJ^^tS^^^^co 
20 n^ti^^iy h ^m\^^x.mMm i ^Plltt^li^bfe^ >r ;i/A^fflv>t* 
^^^m^^MM-r ^ i 7 9 0 cm-43. # >; :7 — 7^;i'^3f^|-in 

0 omi:^Mir^ (5^:9) ©fe^^5g©iSt!ftt. h 0 , 0 3fliT-fe 

mmm i 

;}^U7i-U>Ji-7^;i/(A-l) lOOg i:^-!*^] (B - 1 ) 0 . 3 g ^ 
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• mmmmmi^. ^^izditz (a-d . (b-i) it. ^n^n. o 

5 to V. >'1 — )K® |*I^tJ (C-8-l)^100. 1 gmtzo 

p^^m (c-8-i)®a*>©5 0g*^e>. mmm i tmmcomi'^X'. 
mi (D - 8 - 1 ) . m,m i (e - s - i ) . ^mm i ( f - s - i ) 49. 
8g. Rxf. mm2 (G-8-1) ^mtzo 

m.m 1 (E - 8 - 1) . ^ir^2 (G-8-1 ) ^iz^^ti^^BM ( 

10 B - 1 ) ^ti^tl. 0 . 0 5 2itF0 gt-fe ofeo 

Hic^ mMm 1 tmmcomw'^. y^)vix (1-8-1) ^mtzo 

( I - 8 - 1 ) izM-r^^^'^^mM-T^it. 1 7 9 0 c m- ^ U :7 in 
15 8 - 1 ) t# „ 

1 }inm<D' H -NMR^n^ii^tffo^ms (^10) 1 

0 0 m\zn't ^ (5^9) CDfe^Mit©i0iS[(*v IS^!^ ( F - 8 - 1 ) -^tt. 0 

ii-^^fjs 7^-;i/A (1-8-1) 0. 0 0 smtmrn^ ntzo 
\tmm 3 

20 ;J^iJ:7^r:lx>Ji-7";i/(A-l) lOOg i: ^14^J ( B - 1 ) 0 . 0 5 g 

o 

Mffi • M^emBttc, (A-l) . (B-1) it. ^ti^tis 0 

. 2 MV^. 0. OlgT'^ofeo 

25 ^mLfz^— h ^ u — ^^ 2 0 ovizmMvrz:t^)v^^:7.{zxn. 5^mm 

to hs ^ — ^(Dnmrn (C-9-1) ^lOOgftfeo 

F^^t) (C-9-1) ©^-txDsogA^^). 1 tnmomi'^'^. 
mi (D - 9 - 1 ) . 1 (E - 9 - 1 ) s m.'mm i ( f - 9 - i ) 49. 

7g. :Rt>\ ^?^2 (G-9-1) ^mtzo 
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(E - 9 ~ 1) . RV'. (G-9-I) ^i:i^^tl^m^M ( 

B-1) ^ti^tl. 0. 00623^t>*0g-e$)O7to 

mmm i tmmomiip'^. y ^ )vk (i-q-d -^ntio 

( I - 9 - 1 ) ^^^^%m^-^\±. 1 7 9 0 c m-'®^7k-^ -T > 

^Jf£^?!l 8 

y :r. — =r )\y {A - 1 ) 1 0 0 g ^^tt^J (B - 1 ) 9 g 

ME • m^l3aifc:(A-l). (B-l){*. ^n^tlsO 

10 . 2 g. :St>\ 0 . 8 gT-fe ofeo 

mmvtzTi- - Y ^ i^-y^ 2 0 0 -c^ztg^bfc^r-f ;l'^^•:?^^3An^ s^f^m 

d /W^*-H^® F*3^tl (C-10-l)^106. 5gfifco 
P^nm (C-1 0-1) CD5t>©5 0g;5)^e>s ^MI^O 1 h IbI « cD^fP x ^5fe 
if 1 ( D - 1 0 - 1 ) . 1 ( E - 1 0 - 1 ) . ^^^tl 1 ( F - 1 0 - 1 
15 ) 45. 7g. RV^. mm 2 (G-10-1) <^f#;to 

1 (E - 1 0 - 1 ) s ^tr^^ 2 (G-10-1) t * n i> 

(B-1) ^ti^n^ 4. o:at>* 0 gT"$) o feo 

mmm i i:Pi»<z)^#-c-. 7>r;i/A (i-io-i) ^mtzo 

( I - 1 0 - 1 ) tC^-r-Si^iS^^Tfe^J^T^fis 1 7 9 0 c m-H3. tJI 'J 7 :n 
20 b > Ji — 5^;VtC#in bfc. M7j< x' 1^ > ^ * * © t — ^ A^Mifl ^ ti o 

10-1) ^mtzo 

mmm i i:i5]«i©^H-NMR^j^i:®w©^^. (^ i o ) (D^mmm i 
ooflitz^-t-s (^9) ommm^(Dmmi±. ^mm ( f - i o - i ) -ctt. 

25 OflST-feDs 7>r;VA (I-lO-l) t-ti. 0. 004 ffl hPtff ^ tifeo 
tb®?*?!! 4 

i; -7 > Ji — ( A - 1 ) 1 0 0 g t^^M (B - 1 ) 1 2 g^m 

\>^.mmm i t.mm<Dm'^'^.mmmm\^rz:t- v ^ u-y^izmmiytzo m 
JE • mmmm^^iz^ m^izmtz (a-i) ^ (b-d it. ^ti-en> o. 5 
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tov. m^(Dp^mm (c-ii-i)^ioo. 5 smfao m^X'$>^rzisb 
. m t) ai b^f^tisiit-^ o fee 
5 F^^tj (c-1 i-i)®at>cD50g>6-e>. mmm 1 hiiiiiffis^f. ^jt 
1 ( D - 1 1 - 1 ) . mm 1 ( E - 1 1 - 1 ) . ^mm 1 ( f - 1 1 - 1 
) 43. 7 g. 2fet>\ 2 (G - 1 1 - 1 ) ^ntzo 
1 (E - 1 1 - 1 ) . mm 2 (G - 1 1 - 1 ) 

(B-l) {i. ^tl^n. 5. SRV' 0 g^i&^tzo 

10 ^M^^y 1 tmmoom^'^'^. 7 ^ ;va ( i - 1 1 - 1 ) *?#fec 

( I - 1 1 - 1 ) izMt ^m^i^^m^x-it. 1 7 9 0 cm-uz, >; 7 3: 

- 1 1 - 1 ) ^ntzo 

15 ^JS^J 9 

;Jt U 7 :ii rilx >3i — ( A - 1 ) 10kg t^^M (B-l) 200gS 

um.^^ui^ ^ 1 8 0 "c 1 mm-b^i-^x^ui^Tzo 

20 1 NfT^ 18 0 "CizUUVTz^^. V >T ViS^^ 1 ^fi * b 

7^-0^-^(0^%'^ (C-1 2-1) >^9. 85kgf#fe„ 

f^^ti (C-1 2-i) cDdt>©50gA^^. ^Jte^^y 1 iiii]«®s#-e. ^ 

mm 1 (D-12-l).^iri^l (E-12-1). ^^tJ 1 (F - 1 2 - 1 
25 ) 4 9 . 2 g. 2&l>\ ii?^2 (G - 1 2 - 1 ) <&t#feo 

1 (E - 1 2 - 1 ) . :Rt;f. mm 2 (G - 1 2 - 1 ) ft^td^^ns^l* 

^j(B-i)«.^n^ti. 0. 2:ayf0gT'^ofc„ 

^i36^J 1 i:l5l»©^YtT*s 7^;i/A (1-12-1) <^#feo 
(1-12-1) fc^-ri,f!p^^5tS!l^-C'{i. 1 7 9 0 c m-'t. tJI U 7 
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12-1) ^mtzo 

mmm i tmmcD'E-NURm^tmmcDmMs (it i o) i 

5 0 OmizMt^ 9 ) ®fe^a?g®flSi5!:tts ^m<^ ( F - 1 2 - 1 ) T-fis 
0.001 D ^ :7 ;i/ A ( I - 1 2 - 1 ) .t'tt. 0 . O O 4ffl ii^^lf ^ 

MtC. rt^ii^ (C-12-1) ©F^Olkg. (A-1) >&lkg. 

^iBYb^ttM^J^ U T ^ h* 6 , 6 mm ^U:^i-mm laOOSj l. 6kg. M-fb 
10 ^1ii:^7j< ^SB>^D>^^^np}tijv— r>57:77"^/^7H1 0 77j 0. 4kg^^ 
>iy ^•9--T"^g-a■Us^^•^';^^aJ^^ 3 4 0 "C IziS^ u '!7 x 

Z S K - 2 5Mj^ala^fflV^•ri^{±lyg^^^^TV^. ^lx>yb(P-12-l)<fe 

i^^ilsKJF^^^^u^T. -<.ix^3'h(p-i2-i)j:!5sAs TMM^tsmn- 

15 ^mtHM^i.. A S TUm^i^m^X. ^\^^m (AS TM D- 6 3 8:2 
3 °C ) . m mmmW t>'(ASTM D-638:23 °C)s T-f 9 y V ^ 
mm^m (ASTM D-256 : 23 °C) ^m^i^Tzo 
m^(D^m. §l3S^^5i 6 1 MP as 5f 3i ife if # t>* fi 1 0 0 %U±. 'J 
ffi^^fifi 5 0 0 J /mr-fe o feo 

20 \tmm^ 

mmm 9 hmm\z. (a - 1 ) 2 kg. 2&t>\ mi\jm±m.yr^ ')t^ y g , e 

^V-t±mm 1300SJ 1. 6kgs M'fb^^tMzk^ S B y 
i;-^_r^-77^.;/^H1 077j 0. 4kg^^>'i>'x;i/^ — -r-M-^ 
J'^V 3 4 0''C{3iS^Lfe'^7x;i/:h-:i±MZ SK - 2 SMJ^ttl^^ffl 

25 VNTjf tB?S/^?^^TV^. (P-13-1) ^ttfeo 

s^m^?f$^^fflv^Ts -^b^vh (P-13-1) ,i:f3. AS TM^^&tsmK- 

^Mili^ff^b. A S TMM*&l3t^eo-r. §f3g^^ (ASTM D-638:2 
3 °C ) . 51 SSIKif # t>'(ASTM D-638:23 °C). T ^ y V (^^y 
^ft^) ©iP^jg (ASTM D-256: 23 "O <&^fi5^Ufeo 
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m^(Dl^m. §l3S^Jg{i 5 7 MP a. t>*{i 5 T ^ y h 

MMm 1 0 

4^ U 7 01 - ^ ( A - 1 ) 1 0 0 g il^ffij^J (B-3) 2g5£fflVN 

Mffi • S^B^^^IC. ^^^{Zififc (A-1) . (B-3) its ^tl^tls 0 
. 2g^ 0. 8gT-feofro 

^m\^rc-t'~h^]y — y'^2 o o °cicis^bfe:r-r ;^^^';^^^An. 5 ^p^ig 

10 nmm (c-1 4-1) ®at.®50g:f)^e,. ^js^^d i hnm(ou^-^. ^ 
'sm 1 (D - 1 4 - 1 ) . m^m i (e - i 4 - d ^ is^ti 1 (f - 1 4 - 1 

) 4 8. 9 gs 2(G-14-l)^f#feo 

1 (E - 1 4 - 1 ) > RUs mm 2 (G - 1 4 - 1 ) 

(B-3) fis -en-?ti> 0. 5 ;at>* 0 g tffe o feo 

-14-1) ^mr^o 

mmm 1 i:iH]«® ^H-NMR^ij^^i^^ffoi^ms i^i o) (D^mmm 1 
0 oiiti^-r^ (^9 ) (Dm^mm(Dmmi:is ^mm (f- 1 4 - 1 ) -xit. 
ofliT-$»f3x (1-14-1) -c-fi. 0. 0 0 2mhmm^ titzo 

20 ^js^ 1 1 

Tjt U 7 :ii - 1/ > (A - 1 ) 1 0 0 g h^^m (B-4) 2g^fflV^ 

mm ' mmmmmiZs ^^iztatz (a-i) . (b-4) ^n^n. 0 

25 ^iJb}t:r— h^U'-:^^200 (3 ig^ L :t ;v>'n*:5^ A ti. 5 ^F^S 

a y—^(Dn^^ (c-15-1) ?&ioo. 2gfffco 

F«3^t) (C-1 5-1) ®a*,©50gA*e)s ^ffi^^y i tmm(Dmi^-Cs 
1 (D - 1 5 - 1 ) . mm. i (e - i 5 - i ) s ^^^i^ 1 ( f - 1 5 - 1 
) 49. 2 g. :Rt>\ m.m 2 (g - 1 5 - 1 ) ^ft fco 
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mm 1 (E - 1 5 - 1) . Rxfs mm 2 (g - 1 5 - 1 ) ^iz^^n^^^ 

m (B-4) its ^ tilths 0. 4;Rt>* 0 g-C^ o feo 

- 1 5 - 1) ^mtzo 

0 oMizMT^ 9 ) (Dmmmm(Dmm.its ^mm ( f - 1 5 - 1 ) T-a. 

OflST-$> t) . 7 ^ (1-15-1) 0.00 3ffli:^*ff ^tlfco 

^jte^j 1 2 

^.^)y >:n-7^;i/ ( A - 1 ) 1 0 0 g h^i^^J (B-5) 2g^fflV^ 

MJE • m.mm.^m\z^ ^^uzmt^ (a - i ) s (b - 5 ) ^n^-tv. 0 
. 6gs;&t>\ 0. sg-e^ofeo 

h d .'■^ p^^ti (c-16-1) ^100. 0 smtzo 

15 F*3^tJ (C-1 6-1) (Dot>(D50sffi^s mMm 1 |5l » ©Sft ^ 

1- ( D - 1 6 - 1 ) . mm i ( e - i e - i ) . ^mm i ( f - i e - i 

) 4 9. 2 g . RV^. mm 2 (G-16-1) ^mtzo 

mmi (E-i6-i).^^t;^. ^ir^2 (G-16-1) fpiz^^n^mm 

M (B-5) it. ^n^tl. 0. 5 0 gt-fe feo 

- 1 6 - 1 ) ^mtzo 

mmm i j:i5iit©^H-NMR?H!i^i:^^/f©^^. i^i o) (D^mmm. i 
oo^tc:^>t-r^ (^9) (Dm^m^(Dmm±. ^mm ( f - i e - i ) 
o^-efeD. (1-16-1) {is 0. 00 4mhmm^ntzo 

25 ^js^^y 1 3 

U 7 oiri U >3i-7^;i/ (A-1) SOkgii^-ffi^J (B-1) 2kg^s 
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f^^t/ (c-1 7-1) ®3*.©50gd^e.. HM^?!! 1 }Lnm(Dm'^'iz . m 
1 (D - 1 7 - 1) . mm i (e - i 7 - i ) . la^^^^ 1 (f - 1 7 - 1 

5 ) 4 9 . 0 :Rt>\ 2 (G - 1 7 - 1 ) ^t#:feo 

^ft 1 iE~ 1 7 - 1) ^ RX^^ mm2 (G-17-1) '^'tci^^n^^l* 

M (B-i) it. ^ti^n. 0. 3 ^^yf 0 gT-$) o feo 

- 1 7 - 1 ) ^mtzc 

10 mmm I hmmo'-H-NURm^tmrncD^ms {^io)(D^mmMi 
0 oin^z^-r^ (5?; 9 ) comummcommit. ^mm (f - 1 7 - 1 ) x-it. 
0.001 mx^ ^-f ;v A (1-17-1) ftt. 0. 004 smiimm 

mmm 1 4 

15 ^ U 7 in - b >:c-7";v ( A - 1 ) 15 0kg t^^M (B - 1 ) 2 k g ^ 

, t^^/r-; hinift*;<kt>*^^a]A^oitg:&H#iSLij (^) tt^FM 5 0 om-^>i^ 
mnmm^mmm^ ^»r^^{3 j; d p^mm^ 2 0 o-c^t-s o^A-(:^--t 

\Hm^ (c-i 8-1) cDat.®50g>6-e>s ^iHg«?!i 1 }Lnm(omi'^x. m. 
1 (D - 1 8 - 1 ) s mm 1 (e - 1 s - 1 ) . ig^!^ 1 (f - 1 s - 1 
) 49. 3 g. :Rt>\ mm2 (g-is-d ^mtzo 

25 mm 1 (E - 1 8 - 1 ) . 2Sfct>\ 2 (G - 1 8 - 1 ) ^iZ^^tl^^^ 
m (B - 1 ) fi. ^n^tl. 0 . 2 5RXJ^ 0 gT"^ ofeo 

- 1 8 - 1 ) ^mtzo 

mmm 1 1 pit® ^ h - NMRi!i^i:^w®?^m. (^10) (D±mmm. 
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1 0 offlc^fi) (j^ 9 ) (Dmrnm^cDmrnit. m.^m ( f - i s - i ) t-j* 

. 0. OOli0-C"fet). 7^- ;i/ A (1-18-1) T'Jis 0. OOSfli i: I^W 

SJi^j 1 5 

5 ;}^i;7:n-p>a^-7^;i/ (A-1) 1 50kgi:^tt^J (B-1) 2kg?^ 
. V>^>TV h JP^Rltg^H^iSLU (=^) tt]^FM 5 0 0 M-^>i'3i;i/^ dp-t^- 
lZ A tl F«3 ^fU ^£ ^« ei^ L o 

10 t^gPS^*^ 1 6 0 °Ct3S!j^a bfc^> l*I^H5?&^*®l^ Lfc^S 5 0 0 L © ^J^ >y 

nmm (c-i 9-1) cD3t.t?)50g;f)^e>s i ^^t 

1 (D-ig-n.^i^^l (E-19-1). m'^'m 1 (F - 1 9 - 1 

) 4 9 St>\ ^irlS 2 (G-19-1) ^ftfeo 
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